The subject of emission modeling is gaining importance thanks to the rapid evolution of engine control hardware, and the purpose of this Special Issue is to present the state of the art of this exciting field. The contributions in this Special Issue represent a broad selection of universities and enterprises both in Europe and in the United States. The issue spans over a relatively wide subject area with models based to a large extent on first principles on one end and entirely data-driven models on the other end.
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The models based on first principles include a realtime crank-angle resolved NOx model intended for in-cycle diesel combustion control, a model of a diesel oxidation catalyst (DOC) for control and calibration purposes, and a three-dimensional (3D) computational fluid dynamics (CFD) model of a diesel particulate filter (DPF). The common theme among these modeling papers is a focus on computational efficiency in order to reduce computation effort.
The data-driven models include diesel emission models for virtual emission sensing as well as engine management development. Some of the papers focus on the model structure, for example, local model networks, divide and conquer partitioning of the operating range, or identification of maps based on B-splines. Other papers focus on selecting the best set of measurements for estimating NOx or suitable regression models for describing the soot formation and oxidation in a diesel engine. One paper shows how the entire air path system, including exhaust conditions, of a heavy-duty diesel engine can be modeled and simulated in Dymola. Finally, one paper is of a more general nature and develops a method to identify a class of nonlinear dynamic multiple-input single-output (MISO) systems and applies it to diesel NOx and particulate matter (PM) modeling.
